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[»*S17], ft»fB^-8l5<Z>Ti&£teM^Wtf>®te, SB&UBffiSfr^Jli^ 
[»#S18] MSB^-3P(Z>T%£teM#{i<Z>®te, 

fc^Mfc^Sf^i 3^vnL1 8(Z>v^*i2MCSB«tf>iim 
2 0 ] IJflB^»»tt*?K^»tC <fc o T?£j££ tlT V>£ Z £ *m 

m#mi 3^vm^2 o<z>^-rti^tc3a«a)*j»;iK»^y k. 
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^■T^fB#^^ mmtelfii (Magnetoresistive) &^&frUB LTfiK#*&*fcffl 

[0 0 0 3] 

3UC*fU (Tunnel-type Magnetoresistive) 3&^&5flJJgLT 

[0 0 0 4] 

icMv>^©^ji^_tS[S^«M^-i-e) 0 tot, -ti»f£Ji, T»«tt*»cfeW 
* rj:g[jj , rrgUj t±, MUt, ^©TMR^(DBBa±JC^^S_hTi: 

[0 0 0 5] 
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[0 0 0 7] 

fit', #mJMAte> 0>J*-tf#J^¥l 1-1 8 8 4 7 2^1CJ3VNT, TMtt 

r=.m^mmm%^v K&*tigLTv^ 0 ^mimc^r, jiiB^tts^^a 

>h77-y^^^F (JSAT, FFG£fEir„ ) £wv\ ±13^©^^^ 
yK5:FFGS!TMRA^Ktfei 0 F F GttTSP^JS* £te±3»f£ 

JCj:oT«E»*flRlM^e>TMR^*-e©BE«IS:=i> h n SKUc, TMR 
m^-tfWBZnZZ. £#&V\ 0 "t&fr&b. FFGSTMRA'y KT'tt 2oO| 

Mi* M fa ® 5: Mfe ir Z Z. £ tfi Z> £. v ^ e> £ ^ ^ Z> 0 
[0 0 0 8] 

Z1^T% 02 5&V^K3 1 &#IIT, F FGITMRAy FC7)igjg#&c7> 
— MlCoV^ift^f EI2 5&V^I33 1 F FGSTMRA7 K©SS5^^ 
miZ&V2>&j:m$:m-tmWmT*$>2> a ®2 5&V>UEI3 l JC^T, ( 

a) li^a® (_h®) £;*U (b) &EI2 5 (a) {CfcttS C - CglC^t 
-5 & g CD $r ® £ ^ L T V > Z> 0 
[0 0 0 9] 

^©igit^^T-ii, 1112 5&c^L£j:e>tc, [gj*L&v^;Kc7)i:ic, t 

S(S«M 10 2, TW&mm 103, TMi8'£Jf 104, h > * ;Wt U TJS 1 

o 5, ±%mm'&m 1 o 6, t?y±$>m 107 &<j:t>*3f ^ ^ y« 1 0 8 

^t5 D i^T% tf>it*jfl 0 7&, ±BP^'SM 1 0 6c7)^b^f6j$:^^ 
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o 7 {Dftft&it^mmvmikzvKfc&oiijiDT'&z. rm&m&mio 

4, h>^;i/AiJ7H 0 5feJ:tf±aPSHKtt«l 0 6 £^fr«US£| & TM Ri 
[0 0 10] 

#ctc, ^t^yii0 8®±ic, :7* h y y^57-f -tc«fc y, tmriii 

£A°#-->^-t5£:#)tf>l^* hv*? 1 0 9 Sr^^So 7£&C, 
X? 1 0 9 &JgV^T, M*J£-f:t>^ y >^{Cj:oT, *ir«;^ffl0 8, tf> 
IL&JI10 7, ±«JaS«tt* 1 0 6 , h>WJ 711 0 5fc«i:tfTgP3&81£ 
I10 4S:M65f(CX«yf 0 2 6 ICj^ Lfe<k e> fC TMR^Il&A 

#-->^t-£ 0 ^(D^ h VX* l 0 9 ZMffi-tZo 

[0011] 

#Clc, M2 7lc^L£J:e>&c, T^MI 1 0 3 J;t;^ l 0 8 ®± 

h7^^ 110 &0J&-t£o #CJC L/S/*^ 110 £JBV*T, #!x. 

«-f^->^ y >yiCj:oT, ^^110 8, tf>±»110 7, ±SP&*8tt 
1106, h>*;i/Ay 1 0 5 J:tfT«PS«KI£S 10 4 £5g#*iftlcx y ^ 

[0 0 12] 

#ac, gj2 8 tc^Lfc <fce>{c, i/^^. h vx^ i i o icfcoTEfctiT^fcv* 

'ffiJl 1 1 1 £0J&-t£o l/S?* f>VX* 1 10SU7 

[0013] 

&{C, 0 2 9 fC^L7cJ:e>fC, y ^Jf 1 0 8©±fC, 7*h'JV^7-f 
hV^^M^^fSfeftCl/^hTX^l 12W 

[0014] 

flCJC, 03 0(C^L7c£e>C l/^h7X^l 12?:ffl^t, m*.li4*> 
^y>^tC«fcoT, / >^<i:fe^ir>y7 a I10 8, If >ih«bS 1 0 7 £J;t>\hgP 
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ZZT\ ^y^>y£#lh1-£&a&, h>^;i/AU 71 1 0 5 £>±®<Z)&fi^ 
S. 3fclC, ^(ClSe^M 1 1 3 &7§?J&U£^ U.^h^^ll2S;ij7b* 
[0 0 15] 

123 1 VlrtLfc&OlZ* *rW7Ml 0 8 &£&mMmi 1 3<Z)_tlC, 
±»*1S1 14&^js!lt5. ^tf)£e>fCLT, F FGiTMRA^ RCfctfS 

TMRsn^au^^-eoMiaap^^stis. 3©f fgmtmr^ Ktcfc^t 

10 4 # F F Gh^ot^5o 
[0 0 16] 

[0 0 17] 

jizmis. mmmowmmz .tots v&)s*x,mK £ o TgH»&#0>^®** ^ t> 
texr^y U ^^isfcfepf tin*. 

[0 0 18] 
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£33T*, ffi&(D&oteF FGMTMR/\>y K©i5!3tXgT?tt, ^yK©#ffi 

8, tf>jtto« i o 7 fcJ:tfJig|S3£i&'f4Ji i o 6 zmmmizjiy^ytfLX hy 

[0 0 19] 

(S IMS) ^IC^oT, -f^->^ y ^^ICfcoT^-tSTcmSr^-rS 

trajt&f? z\<D-%mx\z. ^^y^vy^tmnvx. mwc-tz™ 

mszzf^&miz&vzx-yryyomzzv tjv&j &izmm-tz>zmz&^ 
x. 3Ly?-y>f*&iftz>®.nzfflffl-t$>a 

[0 0 2 0] 

#F?§¥1 1 - 2 7 4 6 0 4 #y ^ U >^<©IIR©»«*S: 

xy^>^©sgss:y r;i/^-r ajcwwtlt, ^v3-yyzw±-t2>&mzmw 
•tzxmtfmmztix^Zo 

[0 0 2 1] 

U^0J&*<e>, IH2 5^VnLEI3 1 iC^t L £ «fc O & F F GlTMRA>y K0>3H 
tK/hJ&^^-^-JC^StifcTMRsRSJKS: bS^^ 1 1 2 feffl^Ti*; 

?-yy-tz>fcib. by*jim&m<Di&ft%:m7Z?z&MZ3Ly*y>fzn2>mi& 
<Dmmzm#>xfrtL<te£o m-ox, h>*;i/^gp©^&&5g-f ££#)<z>x 
y^y?<Dmzitmm-?2>van<DMtf'pte^ a h>*^«^»©m* 
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[0 0 2 2] 

x/Ntefctf-S'vy KSP#©m«&_tW r T^<&g#&.5. Itotv ?x/\JC;i3tt 
[0 0 2 3] 

©*KJ«l©tf fco^JCi: »J, &TL%#?x/\#fClE5ifC, x-/^>^&#ib-r 
o £ £ -HHciflJ*. -5 r i: teT* £ & v% e> 5 = 

[0 0 2 4] 

ffllx. S r i: #T* £ -5 J: e> ic L fc»BH8Sl'\ y Kfei -£ tf>$gi£:£i£& <b t>*fc jgjgl 

10 ailE#2 0 0 1 - 3 0 9 3 4 7 5 
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[0 0 2 5] 
[0 0 2 6] 

<fc < *Bf» -r 3 3 £ # «r t£ IC & § 0 

[0 0 2 7] 

##&0J!©?*Bia^'\y K<D3^#*£{c;fcv^, ^SK^iSi^Mfc .ktf*' 
2 ©^'fiMS:*LTVNT% <fc^„ CKDliltr, x y -f- > ^ £^ih-r&&»&, H 2 
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[0 0 2 8] 
[0 0 2 9] 

iz&f& £ ti z> mm - y iz & o r ma® _t »c & v ^ x b& s n s &g ic 

[0 0 3 0] 
[0 0 3 1 ] 

*£<Z)®ate> WBHKft^y K&0J&f^£IS^<Z>®«t(Z>O. 0 5-3 0%tf)$SB 
[0 0 3 2] 

^^©aPKWA^y K©»3S*SJCfev^T, ^-JKtfJg/fcStiSiB 
[0 0 3 3] 

0>^#;£|nF(Z>— gp#x >J/ y V £ *lT7£j&3 tlT £ % ©T'feS „ 
[0 0 3 4] 
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^Sr^jfrsfi«&»SJ:<ft!l»'r«ii:*«BriBtCJa:S, 
[0 0 3 5] 

[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8 ] 
[0 0 3 9] 
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mv>0. 0 5~3 O%0>*gHWe&oT%J:V*. 
[0 0 4 0] 

^©0. l'-ZOyoCiHfit'feoTfci:^. 
[0 0 4 1 ] 

mzmm-t^xmt. 

[0 0 4 2] 

fc, xy^v^srfltjh-rsffifi&ww-rsxs-ett, iff^^fctoTtx^ 
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[0 0 4 3] 

zm i <Dmm<?>j&m 

%}#>iz. Eisj:{;02?:#iLT, *&w<Dm i <Dmma>mmiz&2>mmi& 

[0 0 4 4] 
[0 0 4 5] 

j?£^yR*, mfoi<D±izmiz&f8,2nfcTBmMM2. y&itmms. r 

M8;i3<fct>\hg|smajii 4 £&tfix.Tv^ 0 TMMeJ»4 tf>*M£te, ^T*i¥L 
<I^-t&#F FG (7n>b77>^^^K) ©$Stg&^l£-t<i:e>{cm5£tf> 

;Wt'J7l5, -hgP^'SJi6, ^>ih^Jf7^3J:t>*dr^^y® 8li, Xy^> 

[0 0 4 6] 

If^y Ktt, 3S(C, ^#:Mf^®lcW^^f^(DTS^'ffij»4©Mi!l(D^S 
lcfeVNTTgP^:«JS3<Z)±{c^$tife2o©^ttjil TSP^MM3h 

M7^3J:tK^-v^^«8©MHC@HS^tlfeiiife^M 1 3 H*mz.X\^Z> a 



ffi$E#2 001-3093475 



#2001—011973 



[0 0 4 7] 

&ifcT^5„ _t3P«}§Jg l 4 ttTMRUt^ Kt-S£#>©±gP£/-;i/ K 

[0 0 4 8] 

lC|S;tte>*l3 0 T3P£MJ*3 tf>*m£ UTtt, Ta, Cr, NiCr, Ti, T 
[0 0 4 9] 

rm&m&m* £±®&m i Vkm6<Dttm£.vxi l z. Fe, c 0> ni. Fee 

o, NiFe, CoZrNb, F e C oN h>^;W^'J7l 
5(Z)#^il LT«, Al 2 Og, N i O, GdO, MgO, TagOg, Mo0 2< 

tio 2> wo 2 ^<D#m&mmttWtfm^t>ti2> a ztibattm** <& 

[0 0 5 0] 
[0 0 5 1 ] 

=^>y ^Jt 8&, bf>ih^M7©#'[4^>fl:^^®©^t:&l»< t fe«?)(Z)=b(Z)T^ 

5 0 8 (DTOi: ITlt Ta, Cr, NiCr, Ti, TiW» 

[0 0 5 2] 

^HMco^T-tt, TSP3»I£JS4, h>*;w^;y®5, l^Mlfie, 
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[0 0 5 3] 

f < i: l o©I^^tfTMII (_ta$miiJS 

1 4 ) J:0f±aJ«fli* 16t, TSP1M (_hgP«^Ji 1 4 ) fc_t8M8ffi» 1 

rmmmm (±mmmmi 4) n±mmmmi e tomK&v. mm^wzfrn 
1 5&v*>±izmv*>tifcmm^j)\'2 1 awK=i>f;i/2 1 n±Bmmmi 6 

1 ^S^iiH2 2feJ:tfffi»¥-vy 1 5©±JC^StlTV^So Ell *3=b 
t>*®2 (a) iCfc^T, f # 1 6 ali±MiH 6®IiM^3tlt^6. 
^3>f;b2 1 CD fc^T. ga^^-v y rfM 1 5 lcterr># ^ ^ 

(±SP«MM14) Jc*fLTlK»Wlc5tJSSnTv%* 0 

[0 0 5 4] 

w^'yKii jgtc, (ai 2 o 3 ) f©^i4«ky^'J, 

^7 Ko^ftSrieifiiii i 7 si^t^s. sii^A>yKn sic, ±mz 

Mill 4 fcJ:tf#BS3>f;i/2 l®f9«flt^#«?-«iS2 3 fc©IW€:*ft»JC»- 
^f^^«gP2 4 MEttft^y KOfiffr&giSIJf *fe«)©»SIJaiS2 5t§§ 
*.TV^„ jg^3P2 3 jfc <fctf#«BP2 4 tt^jglKJC •fcoTfltoRStlT^S. 
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[0 0 5 5] 

H2 (b) lC^L£J:e>{C, 3g^S2 3^»Wfenfe««Tftt, »«l©_tfC 
, TSPS^M2 hlpC*m<fc yfcs** -®TaPSffiJi3 2, T3P:&«Jg 3 £ |IJ 

S-©TSP3&«tfxS3 4. ;m^Sl3, ±gp*^Ml 4 £ H »J fc* 

-®±lf|J«^JS4 4, fH^-Yy^JSl 5 h|^CMM«fc »J fcS*^ -©IH^-V 
7^14 5, ±SP^M 1 6 HmVttm* »J**#S -0>_hg|$aiSJg4 6> 

[0 0 5 6] 
[0 0 5 7] 

SP2 4, 3 «J:tJP«SJS 1 7 ■fc^'T*. l*fc©tfx^ (3S« 1 ) 

[0 0 5 8] 
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a) teMmffi (_fcffi) &atU (b) ttH3 (a) fCfctfS A - AmizMfc-fZ 
[0 0 5 9] 

, 03 (a) , (b) {C^LfcJcotC, Hj3*LfcV*g«©±tCj3V*T, &jRf8£C 
K3K*#^*Sft.&««K:, T»«iI2, T**«I3, TJMMJI4 

\z.mfea>rt*-y\zi&&.-?z> 0 zvuzmmz, m3 (c) jc^ufej^tc a 

3*l/fc^t£«0>±U:a3V\T, -flMfC, -eft-ftl, TSB««» 2 , TSP^M 
«3, TMMl«4, h>^;Wt<J7!5, ±aS33HKffiJi6, tf >it#)JB 7 £ 

©TgPS*gJg3 2, ^^-©TaP^MM 3.3, ^^-0TSPMttl3 4, 
-®h>*;p;1'J7!3 5, -®±as^flBlttS3 6, -<Dif>±#>m 3 
7feJ:^^^-©^^^yjg3 8 $rilHlcm^©7N°3?->tC^t--5o # ^ — ODT 
S&&&S3 4 j&>&4U-©**y3fJf 3 8 ^T'C7)^jgm«> TMR«jSMi:|B| 

o 

[0 0 6 0] 

#UC, ®3 (a) , (b) {C^b^J;e)tC, ^^>y^l8(D±iC, 7*h'JV 
y^7-f y, TMRiIIS:;^-->^t5feft6Dl/i?X hvx^ g & 

^"T-So CKOfcSHBSflc, Bf3 (c) lc^L£ £e>tc, ^^-©^^7^13 
8<d±o^®{c, 7* v y y ^ 7-r -icj; y, i/^hv^^3 9^ts 

is, tr>ifc«>S7, ±aj^flsffi®6, h>*^yr»5^j:tjfTasga?Kffi« 

4 &^6UtCX^^>^LT, 04 (a) , (b) (C^ L <i: -5 IC, TMRfl 
I$:A^-->ns. ®4 (c) tc^LfeJ;e>tc, ^-©3f^y 

7M3 8, -(D¥y±&>M 3 7, -<D_LSP3iHKf£JI 3'6, ^5-0h> 
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5a3«fctf#$-0)T8P3H81$/I3 4 itx-yf-y Petite**. ?<D 

b^h7^^9, 3 9 zmm^Zo 

[0 0 6 1 ] 

&tC, 05 (a) , (b) tC^L££e>&C T&-&nM3t5&&*vy7m8 

g^l/^h7X^10MtS o r<2>£l£|WIB£fC, 05 (c) JC^LfcJ:? 
tC. ^^-©^r-V>y^M3 8©±©^®IC, 7 it V U V ^9 7 ^ -tC <fc y, 
* h7^^4 0 

[0 0 6 2] 

14 *m%imz3Ly?-y>fhx. z.nt><Dmzm6 (a) , (b) {c^bfe<te> 

lCA^-n>yi"^, 0 06 (c) lC^Lfc<fc-MC, ^^-(D^r-V^^ 

138, ^-<D£°>ih#>Jf 3 7, -®±«!ft«ttJi3 6, **i*-<Z>h>* 

;wiy 7«3 5 fc<fctf*U -©TSP3anKffi® 3 4 tixy^>^sn*v^ 0 

[0 0 6 3] 

#UC 06 (a) , (b) izmLfe&oiz. i/^hvx^ioiciotlfc 

tiTVN^vNTgp^MJf 3©±tcaaan4ji 1 1 sr^ts. ^©^^, 06 ( c ) 

[0 0 6 4] 

&»C, 07 (a) , (b) IC^Lfc^lC v 7°M 8 (D±\Z, 7*hVV 
V*? 7 4 -\Z& y, b y * )Vm&B<Dl&lfc*:®:M-t Z>t~&><b\/*J7> h7^^ 1 2 
MtS. 07 (c) JC^L£J:e>fC, -©^y^JgS 80) 

[0 0 6 5] 

#ClC 08 (a)., (b) lCj*L ^^/^h7^^'12&IV^T, M 

a.tf>r>r:/s u vector, ^^fc^^is, \zy±$>m r i&&?t± 
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x-/^>^£f?iii-f £&Sti, h>*/b/<UTJi5©±iS©ffi«3b^T«P 

b) ICtt, xy^^fc^iff Tm&m&M4:(Dm&j5fa<Dmcp(D®. 

ffilZlt. 08 (c) lC^L£«i:e>&C, -M^cT'ii, 'J>& < t. =fc -tf)*^ 
^y^*3 8, -<7>^>ib#)JS3 7feJ:tf^$-CD±aiJ^iattJi3 6#Xy*- 

«tcig^£*l£ 0 08 (c) iZlt. ^-fI^C23^Tx>y^>^£^iLl*-3{& 

o 

[0 0 6 6] 

T-ysfcDffiiziz. n&M*ym&ftffim (sims) K&&wfe*>#%i&<Dm%. 

xy^^cioTTMRajfBlfc^tf^-BIJ: U J»* , r*7C*S:H3tt 
SfflJt&fr^. fit, -e^M^M^lC^o-VNT. xy^>^ffto*iTV^SJ«t 
©^«J:t5*<Z)JKlCfeWSxy^>^©Si$ £ U 7;i/# >f AtCWWf bt, xy 

[0 0 6 7] 

08 (a) ~ (c) tC^Lfe«te»lC ^«cJCJie*Sl 3S:^flR0fe«, 
l/S?* hYXf 12S:U7 ht7t6. 
[0 0 6 8] 

#ClC 09 (a) , (b) fC^LfcJ^tC MH8«CN<y 
MJDclcfeVNT, **v:7«8;J3<fctfi!ifi»*i 3 ©Jiic, ±SPiiIl4Mt 
5 0 Zltf)££l«JB^C, 09 (c) {C^L^J:e)(C, #K -flJgclCfcV^, il&JgUff 
13©±ic, _hSPmffi* l 4 fcH3D#$Hc«fcoT, ±BP«@M l 4 hl^D^^ 
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[0 0 6 9] 

!8ffil4©M}t Ix^X b^J** 1 0©^bUc£oT&5t£*l£o ^©T3P3£ 
8M£»4«, h>*^/jg-&as^e>«C«:*f(^iS«f (@3 &V^S9© (a) 

2o©aP#fc&^-*5Tij£Jg&fcLTV**. £©T»3ftl8ttJf 4#F FGfc&o 

[0 0 7 0] 

y^>^£#jdt^5&g©ffic£M£^l/T^5o EI 1 0 fcv* l 2 ft, i^ft 

35KHfi*M-l 3 S:J^jsJtLfetfe<Z)«JBS:*LTV^& Q B 1 0 & ^ b® 1 2 {c 

fcV^, (a) &E3 (a) fCfcttS A - Ajftfc^jftr Sffifi0>tfffi&a*U ( 
b) ttHl JCfeW&B-BKltC#|S > rsttit©WlifS:^LTV^-B 0 
[0 0 7 1 ] 

aiotc^Lfcitit x ^> $r fefltih-r J:wai«ttM 6 n b > 
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